












































Citation for published version:
Arnold, L 2020, 'Highs and lows: A previously unattested tone split from vowel height in Metnyo Ambel',
Transactions of the philological society, vol. 118, no. 1, pp. 141-158. https://doi.org/10.1111/1467-
968X.12177
Digital Object Identifier (DOI):
10.1111/1467-968X.12177
Link:




Transactions of the philological society
Publisher Rights Statement:
This is the peer reviewed version of the following article:Arnold, L. (2019), Highs and Lows: A Previously
Unattested Tone Split from Vowel Height in Metnyo Ambel. Trans Philologic Soc.7, which has been published in
final form at: https://doi.org/10.1111/1467-968X.12177.
This article may be used for non-commercial purposes in accordance with Wiley Terms and Conditions for Self-
Archiving.
General rights
Copyright for the publications made accessible via the Edinburgh Research Explorer is retained by the author(s)
and / or other copyright owners and it is a condition of accessing these publications that users recognise and
abide by the legal requirements associated with these rights.
Take down policy
The University of Edinburgh has made every reasonable effort to ensure that Edinburgh Research Explorer
content complies with UK legislation. If you believe that the public display of this file breaches copyright please
contact openaccess@ed.ac.uk providing details, and we will remove access to the work immediately and
investigate your claim.









Ambel	 is	 a	 tonal	 Austronesian	 (South	 Halmahera-West	 New	 Guinea)	
language,	 spoken	 to	 the	west	 of	New	Guinea.	 There	 are	 two	dialects	 of	
Ambel:	 Metsam	 and	 Metnyo.	 In	 this	 paper,	 the	 segments	 and	 tones	 of	
proto-Ambel	 monosyllables	 are	 reconstructed.	 Proto-Ambel	 had	 two	
tones,	 *High	 and	 *Rise;	 toneless	 monosyllables	 are	 also	 reconstructed.	
The	tonal	phonology	of	Metsam	Ambel	is	identical	with	the	proto-Ambel	
system.	The	tone	system	of	Metnyo	Ambel,	however,	has	undergone	two	
innovations:	 an	 unconditioned	 merger	 of	 *Rise	 and	 toneless	 syllables;	
and	a	primary	split	affecting	proto-Ambel	toneless	syllables.	Notably,	this	
latter	 change	was	 conditioned	 by	 vowel	 height:	 toneless	monosyllables	
with	 high	 vowel	 nuclei	 (*i	 or	 *u)	 remained	 toneless,	 while	 those	 with	
non-high	 vowel	 nuclei	 (*e,	 *a,	 or	 *o)	 merged	 with	 *High	 tone.	 The	




in	 low-pitched	 contexts,	 of	 the	 intrinsic	 differences	 in	 fundamental	























lies	 just	off	 the	western	 tip	of	New	Guinea,	 in	West	Papua	province,	 Indonesia.	
Within	Austronesian,	Ambel	belongs	to	the	South	Halmahera-West	New	Guinea	
























the	word-prosodic	 system	 of	 proto-Ambel,	 based	 on	monosyllabic	 cognates	 in	
the	 two	 dialects;	 it	 thus	 represents	 a	 modest	 contribution	 to	 historical	 and	
comparative	studies	in	this	little-known	subbranch	of	Austronesian.	
In	 the	 course	 of	 this	 paper	 I	 will	 show	 that	 the	 history	 of	 tone	 in	 Ambel	
presents	 an	 interesting	 puzzle:	 in	 the	 Metnyo	 dialect,	 there	 was	 a	 tone	 split	
conditioned	 by	 vowel	 height.	 In	 this	 split,	 monosyllables	 reconstructed	 as	
toneless	in	proto-Ambel	remained	toneless	if	the	vowel	nucleus	was	high	(i.e.,	*i	
or	*u),	and	developed	High	tone	if	the	vowel	was	non-high	(i.e.,	*e,	*a,	or	*o).	This	
split	 is	 significant	 for	 two	 reasons.	 First,	 tonal	 developments	 conditioned	 by	
vowel	height	are	very	 rare	 (see	e.g.	Hombert	1977,	1978;	Hombert	et	 al	1979;	
Kingston	2011:	§6;	Köhnlein	&	van	Oostendorp	2017:	§2).	Second,	the	direction	
in	which	the	split	was	conditioned	has	not	previously	been	attested	–	in	all	other	
cases	described	 thus	 far,	 vowels	produced	higher	 in	 the	mouth	develop	higher	
tone	 than	 those	 produced	 lower	 in	 the	 mouth.	 Following	 an	 introduction	 to	
Ambel	in	section	2,	and	the	presentation	of	the	data	and	reconstruction	of	proto-







of	 Ambel	 are	 very	 similar.	 The	 segmental	 inventories	 of	 the	 two	 dialects	 are	
simple.	Metsam	Ambel	has	five	vowels	(/i	e	a	o	u/)	and	14	native	consonants	(/p	
t	k	b	d	g	s	f	m	n	r	l	w	j/).	The	phonological	inventory	of	Metnyo	is	identical,	with	


















H	syllable	per	morpheme.6	When	 two	or	more	H	morphemes	come	 together	 to	
form	 a	 word	 –	 for	 example,	 in	 the	 systems	 of	 verbal	 subject	 and	 possessive	
marking,	and	in	nominal	and	verbal	compounding	–	culminativity	is	enforced	at	
the	 level	 of	 the	 word.	 In	 the	 verbal	 subject	 marking	 and	 possessive	 marking	
paradigms,	 culminativity	 is	 enforced	 through	 a	 process	 of	 progressive	 H-
deletion:	the	first	H	syllable	is	realised	[H],	and	all	subsequent	syllables	behave	




that	 words	 without	 any	 tonal	 specification	 are	 attested	 (e.g.	 we	 ‘water’,	 kata	
‘cape,	 headland’).	 The	 non-obligatory	 use	 of	 fundamental	 frequency	 to	 make	
lexical	 distinctions	 is	 what	 distinguishes	 the	word	 prosodic	 system	 of	Metnyo	
Ambel	 from	 a	 stress	 accent	 system	 (in	which	 f0	may	 be	 used	 obligatorily	 and	
culminatively	as	a	marker	of	metrical	prominence;	see	Hyman	2006,	2009).		
Work	on	the	tone	system	of	Metsam	Ambel	is	still	preliminary.	Monosyllabic	
words	 can	 be	 divided	 into	 three	 groups,	 depending	 on	 utterance-medial	













paper,	 [H]	 monosyllables	 are	 analysed	 as	 bearing	 High	 (H)	 tone;	 [LH]	
monosyllables	 are	 analysed	 as	 bearing	 Rise	 (LH)	 tone;7	and	 [L]	 syllables	 are	
analysed	 as	 toneless	 (Ø),	 as	 they	 are	 in	 Metnyo	 Ambel.8	With	 regards	 to	 the	
polysyllabic	 data,	 research	 is	 still	 ongoing	 to	 determine	 whether	 tonal	
specification	 is	 culminative	 in	 Metsam,	 as	 it	 is	 in	 Metnyo,	 or	 whether	 tone	 is	
obligatory	in	polysyllabic	words.	 It	 is	also	unknown	at	present	whether	tone	 in	
Metsam	 targets	 the	 syllable	 (as	 in	 Metnyo),	 or	 whether	 tonal	 specification	 is	
mapped	to	the	word	(as	is	found	in	some	languages	of	New	Guinea;	see	Donohue	
1997).	
Besides	 Ambel,	 several	 other	 SHWNG	 languages	 are	 spoken	 in	 RA	 today,	
including	Biak,	Maˈya,	Matbat,	Biga,	Bata,	and	Gebe.	Speakers	of	Biak	migrated	to	
the	archipelago	comparatively	recently	(according	to	tradition,	some	500	years	
ago;	 Andaya	 1993:	 104);	 Biak	 is	 classified	 by	 Kamholz	 (2014)	 in	 the	
Cenderawasih	 Bay	 subbranch	 of	 SHWNG.	 The	 other	 languages,	 however,	
including	Ambel,	have	been	spoken	in	RA	for	much	longer,	and	are	members	of	
the	Raja	 Ampat-South	Halmahera	 (RASH)	 branch	 of	 SHWNG	 (Kamholz	 2014).9	
Ambel	 is	 not	 the	 only	 tonal	RASH	 language	 spoken	 in	Raja	Ampat:	 both	Maˈya	








8	Further	 data	 may	 show	 that	 [L]	 monosyllables	 in	 Metsam	 are	 better	 analysed	 as	 /L/:	 for	
example,	 if	 it	 transpires	 that	 /L/	 is	 phonologically	 active.	 For	 the	 purposes	 of	 this	 paper,	














Bata,	 and	 nearby	 As,	 all	 RASH	 languages,	 may	 also	 have	 tone	 systems.	 The	




The	 primary	 purpose	 of	 this	 study	 is	 to	 compare	 monosyllabic	 cognates	 in	
Metsam	 and	 Metnyo	 Ambel,	 and	 reconstruct	 the	 segments	 and	 tones	 of	 the	
ancestral	 forms	 in	 proto-Ambel.	 The	 reason	 for	 focussing	 on	monosyllables	 in	
the	 first	 instance	 is	 that,	 as	 described	 above,	 the	 word	 prosody	 of	 Metsam	
polysyllables	 is	 at	 present	 poorly	 understood.	 Despite	 this,	 comparison	 of	
monosyllabic	data	allows	us	 to	make	a	 first	 step	 towards	 the	reconstruction	of	
the	word-prosodic	system	and	the	segmental	phonology	of	the	proto-language.	
62	monosyllabic	 cognates	 between	Metsam	 and	Metnyo	 have	 so	 far	 been	
identified.	These	cognates	can	be	sorted	into	five	groups,	depending	on	the	tonal	
specification	 of	 the	 reflexes	 in	 the	 daughter	 dialects.	 In	 the	 first	 group,	 H	
monosyllables	in	Metsam	correspond	to	H	monosyllables	in	Metnyo.	This	set	will	
be	 referred	 to	 as	 correspondence	 set	 A,	 and	 will	 be	 discussed	 in	 section	 3.1.	
Toneless	 monosyllables	 in	 Metsam	 correspond	 either	 to	 toneless	 or	 to	 H	
monosyllables	in	Metnyo.	The	first	group	will	be	referred	to	as	correspondence	
set	 B,	 and	 the	 second	 as	 correspondence	 set	 C;	 sets	 B	 and	C	will	 be	 discussed	
together	 in	 section	 3.2.	 Finally,	 Metsam	 LH	 monosyllables	 can	 correspond	 to	



















	 	 Metsam	 Metnyo	 Proto-Ambel	
1.	 ‘arrive’	 dók	 dók	 *dók	
2.	 ‘banana’	 tál	 tál	 *tál	
3.	 ‘blue’	 byáw	 byáw	 *byáw	
4.	 ‘die’	 mnát	 mát	 *mnát	
5.	 ‘eight’	 wál	 wál	 *wál	
6.	 ‘four’	 fát	 hát	 *fát	
7.	 ‘go,	walk’	 tán	 tán	 *tán	
8.	 ‘ground,	earth’	 bát	 bát	 *bát	
9.	 ‘heron’	 páy	 páy	 *páy	
10.	 ‘island’	 yé	 yé	 *yé	
11.	 ‘low	tide’	 mú	 mú	 *mú	
12.	 ‘man,	male’	 mán	 mán	 *mán	
13.	 ‘mother’	 nén	 nén	 *nén	
14.	 ‘mountain’	 íl	 íl	 *íl	
15.	 ‘person’	 mét	 mét	 *mét	
16.	 ‘sea	turtle’	 fín	 hín	 *fín	
17.	 ‘see’	 ém	 ém	 *ém	
18.	 ‘seven’	 fít	 hít	 *fít	
19.	 ‘swim’	 lá	 lá	 *lá	
20.	 ‘three’	 túl	 túl	 *túl	
21.	 ‘wash’	 sów	 sów	 *sów	




We	 turn	 now	 to	 the	 39	 toneless	Metsam	monosyllables	 that	 have	 cognates	 in	
Metnyo.	Of	these,	24	of	the	Metnyo	cognates	are	toneless	(correspondence	set	B);	
the	remaining	15	are	H	(correspondence	set	C).	In	this	section,	I	will	argue	that	
the	monosyllables	 in	 sets	B	and	C	were	 toneless	 in	pA	 (i.e.,	 *Ø),	 and	 that	 there	
was	a	primary	split	 in	Metnyo.	This	split	was	conditioned	by	vowel	height	–	*Ø	
monosyllables	with	 a	 high	 vowel	 nucleus	 (*i	 or	 *u)	 remained	 toneless,	 and	 *Ø	




on	 the	 right-hand	 side.	 To	 simplify	 the	 following	 discussion,	 each	
correspondence	 set	 is	 further	 subdivided	 into	 four	 groups.	 The	 pA	










	 	 Metsam	 Metnyo	 Proto-
Ambel	
	 	 Metsam	 Metnyo	 Proto-
Ambel	
Group	B.1	 Group	C.1	
1.	 ‘earthquake’	 suy	 suy	 *suy	 1.	 ‘ascend’	 sa	 sá	 *sa	
2.	 ‘enter’	 sun	 sun	 *sun	 2.	 ‘canoe’	 wan	 wán	 *wan	
3.	 ‘five’	 lim	 lim	 *lim	 3.	 ‘fire’	 lap	 láp	 *lap	
4.	 ‘high	tide’	 nyiw	 nyiw	 *nyiw	 4.	 ‘full’	 fon	 hón	 *fon	
5.	 ‘honey’	 ful	 hul	 *ful	 5.	 ‘needle’	 yam	 yám	 *yam	
6.	 ‘kill,	hit’	 bun	 bun	 *bun	 6.	 ‘night’	 gam	 gám	 *gam	
7.	 ‘king,	lord’	 fun	 hun	 *fun	 7.	 ‘rice’	 fa	 há	 *fa	
8.	 ‘know’	 un	 un	 *un	 8.	 ‘sand’	 layn	 láyn	 *layn	
9.	 ‘nine’		 siw	 siw	 *siw	 9.	 ‘betel	fruit’	 nyan	 nyán	 *nyan	
10.	 ‘octopus’	 kit	 kit	 *kit	 Group	C.2	
11.	 ‘receive’	 sin	 sin	 *sin	 10.	 ‘areca	nut’	 gey	 gíy	 *gey	
12.	 ‘river	eel’	 nyu	 nyu	 *nyu	 11.	 ‘rain’	 mey	 míy	 *mey	
13.	 ‘thorn’	 tun	 tun	 *tun	 Group	C.3	
14.	 ‘white’	 bu	 bu	 *bus	 12.	 ‘coconut’	 kowt	 kút	 *kowt	
15.	 ‘woman’	 bin	 bin	 *bin	 13.	 ‘moon’	 town	 tún	 *town	
Group	B.2	 Group	C.4	
16.	 ‘good’	 fey	 hey	 *fi	 14.	 ‘fish’	 dun	 dún	 ?	 *dun,	
??	*don	
Group	B.3	 15.	 ‘give’	 bi	 bí	 ?	*bi,	??	
*be	
17.	 ‘fart’	 sow	 sow	 ?	*su	 	 	 	 	 	
18.	 ‘house’	 now	 now	 *nu	 	 	 	 	 	
19.	 ‘rainbow’	 wow	 wow	 *wu	 	 	 	 	 	
20.	 ‘rattan’	 dow	 dow	 ?	*du	 	 	 	 	 	
	 10	
21.	 ‘two’	 low	 low	 *lu	 	 	 	 	 	
Group	B.4	 	 	 	 	 	
22.	 ‘kind	 of	
eagle’	
ma	 ma	 ?	*ma	 	 	 	 	 	
23.	 ‘kind	 of	
seaweed’	
rom	 rom	 ?	*rom	 	 	 	 	 	
24.	 ‘water’	 we	 we	 ?	 *we,	
??	*wi	
	 	 	 	 	
	
Laying	aside	the	question	of	tone	in	proto-Ambel	for	the	moment,	let	us	first	






reconstructed	 with	 *a	 or	 *o.11	Comparative	 data	 from	 other	 RASH	 languages,	
such	 as	Maˈya	 and	Matbat,	 support	 these	 reconstructions,	 as	 the	 vowels	 of	 the	
cognate	 forms	are	 identical	with	the	Ambel	 forms	(e.g.	Ambel	 lim	 ‘five’	 ::	Maˈya	
ˈli3m	::	Matbat	li3m;	Ambel	bu	‘white’	::	Maˈya	ˈbu3s	::	Matbat	bu3(s);	Ambel	(Mets.)	
wan	‘canoe’	::	Maˈya	ˈwa12k	::	Matbat	wa3ŋ;	Ambel	(Mets.)	fon	‘full’	::	Maˈya	ˈfo12n	::	




monosyllables	 with	 non-high	 vowels	 at	 levels	 that	 are	 slightly	 above	 chance	














nuclei	 /e/	 or	 /o/.	 If	we	 only	 had	data	 from	 the	 two	Ambel	 dialects,	we	would	
likely	reconstruct	15.	‘good’	with	an	*ey	rhyme	in	proto-Ambel,	and	the	forms	in	
group	 B.3	 with	 *ow	 rhymes.	 However,	 comparative	 data	 from	 other	 RASH	





	 	 Metsam	 Metnyo	 Other	RASH	cognates	 Proto-RASH	
Group	B.2	




16.		 ‘fart’	 sow	 sow	 (no	data)	 ?	*su	
17.	 ‘house’	 now	 now	 Biga	 pnu	 ‘village’,	 Buli	 pnu	
‘village’,	 Maˈya	 ˈpnu3	 	 ‘village’,	
Matbat	nu3	‘village’	
*pnu	‘village’	
18.	 ‘rainbow’	 wow	 wow	 Maˈya	ˈu3,	Matbat	wu41	 *wu	
19.	 ‘rattan’	 dow	 dow	 (no	data)	 ?	*du	






in	other	RASH	 languages.	This	 is	particularly	 true	 for	16.	 ‘fart’,	and	19.	 ‘rattan’,	





Nonetheless,	 there	 is	 strong	 evidence	 from	 the	 cognates	 that	 15.	 ‘good’	 can	be	





RASH	 high	 vowel	 nuclei	 in	 tact,	 and	 that	 there	 was	 a	 subsequent	 process	 of	
vowel	 breaking,	 in	 which	 open	 monosyllables	 with	 high	 vowel	 nuclei	
diphthongised,	such	that	proto-Ambel	*i	>	Present-day	Ambel	ey	(realised	[ei]),	








(*ey	>	 íy	and	*owC	>	úC)	 in	Metnyo	Ambel.	 In	Metnyo,	éy	pronunciations	of	the	
forms	 in	 group	 C.2	 are	 very	 occasionally	 used	 as	 archaic	 or	 high-register	
variants;	 and	 the	 oldest	 Metnyo	 speakers	 (those	 born	 before	 approximately	
1940)	use	ówC	 in	free	variation	with	úC	 for	the	forms	in	group	C.3.	The	archaic	
















Before	 we	 discuss	 the	 data	 in	 groups	 B.4	 and	 C.4,	 let	 us	 take	 stock.	
Justifications	for	the	segmental	reconstructions	for	groups	B.1-3	and	C.1-3	have	
now	 been	 presented.	 Laying	 aside	 groups	 B.4	 and	 C.4,	 we	 have	 seen	 there	 is	
strong	evidence	to	support	the	reconstruction	of	the	monosyllables	in	set	B	with	
*i	or	*u,	presuming	that	the	proto-RASH	vowels	for	the	forms	in	groups	B.2	and	
B.3	were	 inherited	 in	 tact	 into	pA	 (and	bearing	 in	mind	 that	 in	 the	 case	of	16.	
‘fart’	and	19.	‘rattan’,	these	reconstructions	await	confirmation	from	other	RASH	
cognates).	 We	 have	 also	 seen	 that	 there	 is	 similarly	 strong	 evidence	 to	
reconstruct	 the	 monosyllables	 in	 set	 C	 with	 *e,	 *a,	 or	 *o.	 The	 majority	 of	 the	
monosyllables	 in	 set	 B,	 which	 in	 Metnyo	 Ambel	 have	 H	 tone,	 can	 thus	 be	
reconstructed	with	high	vowels	(19/24,	or	79.17%,	if	we	do	not	include	17.	‘fart’	
and	 20.	 ‘rattan’);	 similarly,	 the	 majority	 of	 monosyllables	 in	 set	 C,	 which	 are	
toneless	 in	 Metnyo,	 can	 be	 reconstructed	 with	 non-high	 vowels	 (13/15,	 or	
86.67%).	The	relationship	between	the	variables	is	highly	significant,	χ2	(1,	N	=	







conditions.	 None	 of	 the	 monosyllables	 in	 group	 B.4	 can	 be	 confidently	
reconstructed	with	high	vowels,	and	none	of	the	monosyllables	in	group	C.4	can	


















supported	 by	 the	 data	 in	 Table	 2:	 conservatively	 (i.e.,	 not	 including	 the	





Only	 five	Metsam	LH	monosyllables	with	 cognates	 in	Metnyo	have	 so	 far	 been	
identified.	 Of	 these,	 four	 correspond	 to	 Ø	 monosyllables	 in	 Metnyo	
(correspondence	 set	 D),	 and	 one	 corresponds	 to	 a	 H	 monosyllable	
(correspondence	set	E).	The	data	are	provided	in	Table	4	(set	D	on	the	left,	set	E	
on	 the	 right).	 The	 proto-Ambel	 reconstructions	 are	 provided	 to	 facilitate	
discussion.17	






	 	 Metsam	 Metnyo	 proto-
Ambel	
	 	 Metsam	 Metnyo	 proto-
Ambel	
1.	 ‘charcoal’	 kǒwn	 kun	 *kǒwn	 1.	 ‘paddle’	 pǔ	 pú	 *pǔs	
2.	 ‘current’	 mǒ	 mo	 *mǒ	 	 	 	 	 	
3.	 ‘louse’	 ǒwt	 ut	 *ǒwt	 	 	 	 	 	
















There	 are	 too	 few	 data	 to	 draw	 any	 firm	 conclusions	 about	 the	
reconstructions	for	sets	D	and	E.	However,	from	what	is	available,	it	seems	likely	
that	 Metsam	 LH	 is	 a	 reflex	 of	 proto-Ambel	 *LH,	 and	 that	 *LH	 monosyllables	
merged	 with	 Ø	 in	 Metnyo.	 Evidence	 for	 this	 comes	 from	 an	 already	 near-
complete	merger	of	LH	and	Ø	syllables	in	present-day	Metsam	–	due	in	part	to	an	
utterance-final	postlexical	HL%	boundary	 tone,	and	 in	part	 to	 the	 [H]	 target	of	
LH	syllables	often	not	being	realised	utterance-medially	in	rapid	speech.		
The	HL%	boundary	tone	is	used	in	both	Ambel	dialects	to	mark	declarative	
and	 imperative	 utterances	 (see	 Arnold	 2018b).	 In	 Metsam,	 the	 result	 of	 this	
boundary	tone	 is	 that	 the	realisation	of	LH	and	Ø	syllables	merge	 in	utterance-
final	position,	 i.e.	both	are	realised	[LHL].	 If	an	utterance-final	syllable	 is	Ø,	 the	
first	[L]	component	of	the	[LHL]	realisation	is	the	realisation	of	tonelessness	as	
[L],	 and	 the	 [HL]	 component	 is	 a	 realisation	 of	 the	HL%	boundary	 tone.	 If	 the	




In	 addition	 to	 this	 context-dependent	 complete	 merger	 of	 Ø	 and	 LH	
utterance-finally,	 there	 is	 also	 often	 a	 similar	 merger	 in	 utterance-medial	
position.	 In	 careful	 speech,	 utterance-medial	 LH	monosyllables	 in	 Metsam	 are	
realised	[LH];	however,	in	fast	speech	the	[H]	target	is	often	not	reached,	and	the	
syllable	is	simply	realised	[L],	i.e.	the	same	as	Ø	syllables.	In	the	present	day,	LH	
and	 Ø	 syllables	 in	 Metsam	 are	 already	 becoming	 difficult	 to	 distinguish,	
particularly	 in	 rapid	 speech;	 it	 is	 not	 hard	 to	 imagine	 a	 similar	 scenario	 in	
Metnyo,	in	which	the	LH	and	Ø	distinction	ultimately	collapsed.		
Unlike	 the	 primary	 split	 of	 *Ø	 monosyllables	 discussed	 in	 the	 previous	
section,	 the	 merger	 of	 *LH	 and	 Ø	 in	 Metnyo	 Ambel	 was	 unconditioned.	 As	
described	 above,	 *Ø	monosyllables	with	 non-high	 vowels	 developed	H	 tone	 in	
Metnyo	–	but	pA	*kǒwn	‘charcoal’,	*mǒ	‘current’,	and	*ǒwt	‘louse’,	all	with	non-
high	 vowels,	 became	 toneless	 in	 Metnyo.	 The	 merger	 of	 *LH	 and	 Ø	 must	
therefore	 have	 occurred	 after	 the	Metnyo	 split	 of	 *Ø	 into	H	 and	Ø	 –	 if	 it	were	
	 16	




be	 toneless.	 More	 data	 from	 other	 monosyllables	 bearing	 LH	 in	 Metsam	 are	




Now	 that	 tonal	 correspondences	 between	 the	 Metsam	 and	 Metnyo	 Ambel	
cognates	 have	 been	 identified,	 and	 we	 have	 reconstructed	 the	 proto-Ambel	
forms,	the	tonal	and	segmental	changes	in	the	two	dialects	can	be	summarised.	
In	 proto-Ambel,	 monosyllables	 were	 *H,	 *LH,	 or	 *Ø.	 Monosyllables	 in	
correspondence	 set	 A	 are	 reconstructed	 *H;	 those	 in	 sets	 B	 and	 C	 are	
reconstructed	 *Ø;	 and	 those	 in	 sets	 D	 and	 E	 are	 reconstructed	 *LH.	 These	
reconstructions	 are	 identical	 with	 the	 tonal	 specifications	 in	 present-day	
Metsam,	i.e.	Metsam	is	conservative	in	its	tonal	phonology.	The	tonal	phonology	




The	 first	 innovation	was	 in	Metnyo,	 at	 stage	 1,	 which	was	 the	 split	 of	 *Ø	
monosyllables	 conditioned	 by	 vowel	 height.	 At	 some	unknown	point	 after	 this	
split,	 *LH	 monosyllables	 in	 pre-Metnyo	 lost	 their	 tonal	 specification,	 in	 an	
unconditioned	merger	with	Ø	syllables.	As	described	above,	 this	merger	of	*LH	
and	Ø	in	pre-Metnyo	must	have	occurred	after	pA	*Ø	split.	If	the	merger	and	the	









Ambel	breaking	of	 the	high	vowels	 *i	 and	 *u	 in	open	 syllables	 to	 *ey	and	 *ow,	
respectively	 (seen	 in	 e.g.	 pA	 *fi	 ‘good’	 >	Mets.	 fey,	Metn.	hey;	 pA	 *nu	 ‘house’	 >	
Mets.,	Metn.	now).	This	change	was	ordered	after	the	raising	of	*ey	>	iy	in	Metnyo	
–	 if	 the	breaking	of	*i	>	ey	had	occurred	before	the	raising	of	*ey	>	 iy,	 it	would	
have	fed	the	raising	and	we	would	expect,	for	example,	the	unattested	Mets.	**fiy,	



































5	 	 a)	 Monophthongisation	 of	 pre-Metnyo	
*owC		rhymes	









The	most	significant	 finding	of	 this	study	regards	 the	 tone	split	 conditioned	by	
vowel	 height	 in	 Metnyo	 Ambel.	 The	 influence	 of	 vowel	 height	 on	 the	
development	of	phonological	 tone	 is	 so	rarely	attested	 that	some	have	claimed	
that	vowel	height	and	tone	never	interact	(e.g.	Hombert	1977,	1978;	Hombert	et	
al	 1979;	 cf.	 the	 discussions	 in	 Kingston	 2011:	 §6;	 Köhnlein	 &	 van	 Oostendorp	
2017:	§2).	However,	as	more	data	from	a	wider	range	of	languages	are	analysed,	




comprehensive	 overview).	 In	 most	 cases,	 higher	 or	 more	 tense	 vowels	 are	
associated	with	higher	tone	or	pitch.	For	example,	in	Hu	(an	Angkuic	language),	
high	 vowels	 in	 open	 syllables	 can	 bear	 either	 H	 or	 L	 tone,	 but	 high	 vowels	 in	
closed	syllables	can	only	bear	H	tone	(Svantesson	1991);	 in	Shinasha	(Omotic),	
the	 H	 tone	 has	 two	 allotones,	 [High]	 realised	 on	 non-high	 vowels,	 and	 [Extra-
High]	realised	on	high	vowels	(Tesfaye	&	Wedekind	1994);	and	a	preference	for	
High	 tone	 to	 occur	with	 [+ATR]	 vowels	 in	 Slovenian	means	 that	 the	 vowels	 of	
loanwords,	 which	 are	 automatically	 assigned	 High	 tone,	 are	 tensed	 (Becker	 &	





A	diachronic	 effect	of	 vowel	quality	on	 tone,	 like	 the	one	described	 in	 this	
paper,	 has	 been	 reported	 in	 fewer	 languages.	 However,	 in	 all	 of	 the	 cases	
described	 so	 far,	 higher/tense	 vowels	 are	 associated	 with	 High	 or	 Extra-High	
tone,	and	 lower/lax	vowels	are	associated	with	Low	tone.	One	such	example	 is	
that	 of	 the	 Angkuic	 language	 U,	 described	 in	 Svantesson	 (1988,	 1989).	 In	 U,	
vowel	height	played	a	role	in	tonogenesis:	originally	open	syllables	which	had	at	
least	one	prevocalic	voiceless	obstruent	developed	H	tone	if	the	vowel	was	high	






an	 Extra	 High	 tone	 developed	 through	 the	 phonemicisation	 of	 an	 earlier	
allophonic	raised	pitch	on	high	vowels	bearing	H	tone	(Wedekind	1985;	Tesfaye	
&	Wedekind	 1994).	 Andersen	 (1986)	 reports	 a	 similar	 tone	 split,	 in	 this	 case	
conditioned	by	contrasting	ATR	values,	 in	 the	Moru-Madi	 language	Lugbara:	 in	
the	western	dialect,	vowel	mergers	meant	that	a	formerly	predictable	extra-high	
pitch	 realised	 on	 syllables	 with	 [+ATR]	 vowels	 bearing	 H	 tone	 became	
phonemicised.	In	Cèmuhî,	a	tonal	Oceanic	language	spoken	in	New	Caledonia,	the	
reflex	 of	 the	 proto-sequences	 *aqa,	 *ao,	 and	 *oa,	 all	 with	 low	 vowels,	 is	 Low-
toned	à	 (Rivierre	2001).	Kamholz	 (2014:	106-114)	describes	how	word-final	a	
triggered	a	tone	shift	from	*High	>	Low	on	either	the	second	mora	of	the	penult	
or	 on	word-final	 syllables	 in	 Yerisiam,	 a	 SHWNG	 language.	 Finally,	 in	Maˈya,	 a	
RASH	 language	 that	 has	 already	 been	 mentioned	 several	 times	 in	 this	 paper,	








The	 development	 of	 higher	 tones	 from	 high	 vowels	 has	 a	 strong	 phonetic	
motivation.	 All	 things	 being	 equal,	 higher	 vowels	 are	 produced	 with	 a	 higher	
fundamental	frequency	(f0)	than	lower	vowels	–	a	finding	universally	reported	in	
31	languages	across	11	different	language	families	(see	Whalen	&	Levitt	1995	for	






fundamental	 frequency’	 (IF0);	 the	 average	 cross-linguistic	 difference	 in	 IF0	
between	high	and	low	vowels	is	around	15.3	Hz	(Whalen	&	Levitt	1995:	356).19	
The	phonologisation	of	IF0	differences	between	higher	and	lower	vowels	neatly	
explains	 the	 observation	 that	 in	 most	 cases	 of	 the	 diachronic	 development	 of	
tone	from	vowel	height,	higher	vowels	develop	higher	tone.		
How	then	to	account	for	the	development	of	High	tone	on	non-high	vowels	
in	 Metnyo	 Ambel?	 A	 second	 finding	 from	Whalen	 &	 Levitt	 (1995)	 is	 relevant	
here:	 in	 all	 of	 the	 tonal	 languages	 in	 their	 survey,	 IF0	 is	 reduced	 or	 even	
neutralised	 for	 vowels	 bearing	 the	 lowest	 tones.	 This	 finding	 is	 supported	 in	
Connell	(2002),	where	it	was	found	that	the	IF0	differences	in	four	tonal	African	
languages	 are	 the	 smallest	 on	 Low-toned	 vowels.	 Ladd	 &	 Silverman	 (1984)	
additionally	 found	 that,	 in	 German,	 the	 difference	 in	 IF0	 was	 the	 smallest	 in	




developed	High	 tone	 in	Metnyo	Ambel,	 as	was	 the	 case	 in	 the	other	 languages	
discussed	above.	Recall	that	proto-Ambel	vowels	were	*H,	*LH,	or	*Ø,	and	that	it	
was	*Ø	vowels	that	were	targeted	by	the	split.	*Ø	vowels	would	presumably	have	
been	 realised	 [L],	 as	 they	are	 in	present-day	Metsam	and	Metnyo;	 of	 the	 three	
specifications,	 *Ø	syllables	would	 therefore	have	been	 realised	with	 the	 lowest	




















syllables,	 then	we	would	 not	 predict	 high	 vowels	 to	 develop	 High	 tone	 as	 the	
result	 of	 IF0	 differences.	 This	 is	 in	 contrast	 to	 the	 other	 languages	 discussed	
above,	 in	 which	 IF0	 differences	 were	 available	 for	 phonologisation	 –	 either	
because	 a	 tone	 split	 targeted	 a	 High-toned	 vowel	 (as	 in	 Lugbara,	 Gimina,	
Yerisiam,	 and	 Maˈya),	 or	 because	 the	 language	 was	 originally	 atonal	 (as	 in	 U,	
Limburgian	Dutch,	and	Cèmuhî).		
If	 IF0	were	neutralised	 for	 *Ø	vowels	 in	proto-Ambel,	 this	would	clear	 the	
way	 for	 another	 phenomenon	 to	 take	 precedence:	 that	 of	 intrinsic	 pitch	 (IP).	
While	 IF0	 is	 the	 universal	 realisation	 of	 higher	 vowels	with	 higher	 f0,	 IP	 is	 an	
auditory	mechanism	by	which,	paradoxically,	hearers	perceive	higher	vowels	as	
lower	 in	 pitch	 than	 lower	 vowels.	 For	 example,	 in	 Hombert	 (1977),	 three	
synthesised	 vowels	 [i],	 [a],	 and	 [u]	 were	 presented	 pairwise	 to	 speakers	 of	
American	 English,	 who	 were	 asked	 to	 choose	 which	 of	 the	 two	 vowels	 was	
higher	 in	pitch.	When	an	 identical	 f0	was	 superimposed	on	both	vowels,	 there	
was	a	strong	tendency	for	[a]	to	be	judged	as	higher	in	pitch	in	the	[i-a]	and	[u-a]	
pairs	 (71.39%	 and	 72.5%	 respectively;	 compare	 the	 [i-u]	 pairs,	 where	 [i]	 was	
judged	to	be	higher	only	51.39%	of	the	time).	Similar	results	have	been	reported	
for	 English	 and	 other	 Germanic	 languages	 in	 Chuang	 &	 Wang	 (1978),	 Stoll	
(1984),	 Silverman	 (1987),	 Fowler	 &	 Brown	 (1997),	 and	 Pape	 &	Mooshammer	
(2006).	 IP	 is	 thought	 to	 be	 an	 auditory	 compensation	 for	 the	 effects	 of	 IF0,	 so	
that	vowels	will	be	perceived	as	the	same	pitch	even	when	f0	differs	–	as	such,	it	
is	an	example	of	what	Gussenhoven	(2007)	refers	to	as	‘compensatory	listening’.	
Unlike	 IF0,	 it	 is	unclear	whether	 IP	 is	a	universal	phenomenon.	 It	has	 thus	
far	only	been	demonstrated	in	Germanic;	Pape	&	Mooshammer	(2006)	show	that	
IP	 is	 not	 present	 in	 Italian,	 suggesting	 that	 it	 is	 not	 universal.	 Indeed,	 the	
development	of	High	tone	from	the	higher	IF0	of	higher	vowels	described	in	the	







of	 how	 non-high	 *Ø	 vowels	 became	H	 in	Metnyo	 begins	 to	 emerge.	 As	will	 be	
discussed	 in	the	 following	section,	Arnold	(2018c)	hypothesises	that	 the	extant	




were	 reduced	 for	 the	 vowels	 realised	with	 the	 lowest	 pitch,	 i.e.	 *Ø	 syllables.	 If	
speakers	continued	to	compensate	for	former	IF0	differences	on	these	syllables	
after	 the	differences	were	reduced,	 then	*Ø	syllables	with	 the	non-high	vowels	




Before	 moving	 on	 to	 a	 discussion	 of	 potential	 sources	 of	 tone	 in	 proto-
Ambel,	 it	 is	 worth	 noting	 that,	 of	 the	 eight	 cases	 described	 so	 far	 of	 the	
diachronic	 development	 of	 tone	 from	 vowel	 height,	 four	 –	 Ambel,	 Maˈya,	
Yerisiam,	and	Cèmuhî	–	belong	 to	 the	hypothesised	Eastern	Malayo-Polynesian	
(EMP)	 branch	 of	 Austronesian,	 i.e.	 are	 SHWNG	 or	 Oceanic	 languages	 (Blust	
1978).	 Blust	 (2005,	 2017)	 discusses	 unusually-conditioned	 phonological	
developments	 unexpectedly	 clustering	 within	 genetic	 groupings	 elsewhere	 in	
Austronesian;	 he	 suggests	 this	 kind	 of	 clustering	 ‘…implies	 the	 continued	
operation	of	an	inherited	structural	pressure	after	the	separation	of	the	daughter	
languages	 from	 a	 common	 ancestor’	 (2017:	 342).	 In	 the	 case	 of	 these	 EMP	











This	 paper	 has	 discussed	 the	 development	 of	 the	 Metsam	 and	 Metnyo	 Ambel	
tone	 systems	 from	 proto-Ambel.	 The	 question	 naturally	 arises,	 then,	 as	 to	 the	
origin	of	tone	in	proto-Ambel.		
It	was	mentioned	 in	section	2	that	 there	are	at	 least	 two	other	tonal	RASH	
languages	 spoken	 in	 Raja	 Ampat	 –	Maˈya	 and	Matbat	 –	 and	 that	 there	may	 be	
several	 others.	 To	 test	 the	 hypothesis	 that	 the	 tone	 systems	 of	 proto-Ambel,	
Maˈya,	 and	 Matbat	 were	 inherited	 from	 a	 common	 ancestor,	 Arnold	 (2018c)	
compares	 monosyllabic	 cognates	 between	 the	 three	 languages.	 Systematic	
correspondences	between	Maˈya	and	Matbat	are	found,	demonstrating	that	these	
two	 languages	 have	 inherited	 their	 tone	 systems	 from	 a	 common	 ancestor.	
However,	no	correspondences	were	found	between	proto-Ambel	and	Maˈya	and	
Matbat,	suggesting	that	proto-Ambel	developed	tone	independently.		
Arnold	 (2018c)	 then	 attempts	 to	 determine	 whether	 proto-Ambel	 tone	
developed	 spontaneously,	 through	 the	 phonemicisation	 of	 an	 earlier	 phonetic	
pitch	 difference	 conditioned	 by	 segmental	 features	 (for	 example,	 through	 the	
transfer	of	laryngeal	features	of	an	onset	voicing	contrast	to	the	following	vowel;	
see	 e.g.	 Hombert	 et	 al	 1979);	 or	 whether	 tone	 developed	 through	 contact.	 In	





above	 that	contact	with	a	now-extinct	Papuan	substrate	 likely	accounts	 for	 the	
large	proportion	of	non-Austronesian	vocabulary	in	Ambel.20		While	the	majority	
of	Papuan	languages	are	not	tonal,	tone	is	not	an	uncommon	feature	in	the	non-
Austronesian	 languages	 of	 New	 Guinea	 (Foley	 1986:	 63-64).	 It	 is	 therefore	






years	 (Remijsen	 2001a:	 30-31). 21 	However,	 both	 of	 these	 languages	 are	
relatively	 recent	 incomers	 to	 the	 archipelago,	 with	 speakers	 having	 migrated	
from	 the	 Bird’s	 Head	 Peninsula	 of	 New	 Guinea	 (the	 closest	 mainland	 to	 Raja	
Ampat);	neither	of	them	are	spoken	on	Waigeo,	so	speakers	are	unlikely	to	have	
been	 in	 close	 contact	 with	 speakers	 of	 proto-Ambel;	 and	 neither	 Moi	 nor	
Duriankari	 is	 tonal.	 In	 the	 absence	 of	 further	 evidence,	 these	 languages	 are	
therefore	unlikely	to	have	been	the	source	of	tone	in	proto-Ambel.	
However,	 there	 are	 several	 more	 Papuan	 languages	 spoken	 on	 the	 Bird’s	
Head	Peninsula,	five	of	which	are	tonal:	Mpur	(Odé	2002a:	50-51,	2002b),	Abun	
(Berry	 &	 Berry	 1999:	 20-22),	 Sougb	 (Reesink	 2000,	 2002:	 194-196),	 Meyah	
(Gravelle	2002:	121-123,	2004:	44-54),	 and	Moskana	 (Gravelle	2010:	49-55).22	
All	of	these	languages	have	simple	tone	systems,	contrasting	two	or	three	tones.	
One	 or	 more	 tonal	 Papuan	 languages,	 possibly	 genetically	 related	 or	
typologically	similar	to	one	or	more	of	these	languages,	may	also	once	have	been	




this	question:	 first,	 to	 identify	possible	extant	relatives	of	 the	Papuan	source	of	
the	 non-Austronesian	 words	 in	 Ambel;	 and	 second,	 to	 sift	 out	 cognates	 from	
forms	 borrowed	 from	 proto-Maˈya-Matbat	 or	 its	 descendants,	 in	 order	 to	
determine	 whether	 there	 is	 any	 relationship	 between	 the	 tone	 of	 borrowed	





prosodic	 system	of	proto-Ambel,	using	data	 from	monosyllabic	 cognates	 in	 the	







Some	 progress	 has	 therefore	 been	 made.	 It	 is	 anticipated	 that	 the	 tonal	 and	




begun	 –	 in	 Arnold	 (2018c),	 it	 is	 shown	 that	 tone	 has	 developed	 twice	 in	 the	
Austronesian	languages	of	Raja	Ampat:	once	in	proto-Ambel,	once	in	an	ancestor	
to	 Maˈya	 and	Matbat.	 It	 was	mentioned	 above	 that	 at	 least	 some	 of	 the	 other	
RASH	languages	spoken	in	Raja	Ampat	may	also	have	tone	systems.	Further	data	
are	 required	 from	 these	 languages,	 first	 to	determine	whether	 they	are	 indeed	










tone	 was	 either	 obligatory	 or	 culminative	 in	 proto-Ambel	 polysyllables;	 or	
whether	 tone	 targeted	 the	 syllable	 or	 the	 word.	 It	 is	 also	 unknown	 whether	
proto-Ambel	 just	had	lexical	tone,	as	in	Metnyo	Ambel;	or	whether	it	combined	
lexical	 tone	 with	 lexical	 stress,	 as	 in	 related	 Maˈya.	 In	 order	 to	 answer	 these	
questions,	 more	 polysyllabic	 data	 from	 the	 Metsam	 dialect	 are	 required,	 to	
further	 analyse	 the	 present-day	 system,	 and	 to	 reconstruct	 proto-Ambel	
polysyllables.	These	data	should	be	collected	as	a	matter	of	urgency:	the	Metsam	
dialect	 is	 only	 spoken	 by	 those	 born	 before	 about	 1960,	 and	 is	 thus	 highly	
endangered.		
In	 the	 course	 of	 reconstructing	 proto-Ambel	 monosyllables,	 we	 stumbled	
across	 a	 curious	 sound	 change	 in	Metnyo	Ambel:	 a	 previously	 unattested	 tone	
	 27	
split	 conditioned	 by	 vowel	 height,	 in	 which	 toneless	 monosyllables	 remained	
toneless	if	the	vowel	was	high	(*i	or	*u),	or	merged	with	H-toned	monosyllables	
if	 the	 vowel	 was	 non-high	 (*e,	 *a,	 or	 *o).	 As	 was	 described	 above,	 the	
development	of	High	tone	from	high	vowels	has	an	obvious	phonetic	motivation,	
in	 that	 higher	 vowels	 are	 produced	with	 an	 intrinsically	 higher	 f0	 than	 lower	
vowels.	The	development	of	High	 tone	on	non-high	vowels,	however,	 is	 a	 little	
trickier	 to	 account	 for.	 Using	 experimental	 phonetic	 evidence,	 a	 scenario	 was	
presented	 in	 which,	 following	 tonogenesis	 in	 proto-Ambel,	 intrinsic	 f0	
differences	 were	 neutralised	 on	 vowels	 in	 toneless	 syllables;	 but	 speakers	 of	
proto-Ambel	 continued	 to	 compensate	 for	 these	 intrinsic	 f0	 differences,	 using	
Intrinsic	 Pitch.	 In	 this	 scenario,	 proto-Ambel	 speakers	 continued	 to	 perceive	
lower	vowels	as	higher	in	pitch,	even	once	the	IF0	differences	were	reduced	or	
neutralised	 for	 vowels	 in	 toneless	 syllables.	 Over	 time,	 these	 lower	 toneless	
vowels	were	eventually	 reanalysed	as	bearing	High	 tone,	 and	merged	with	 the	
already-existing	High.	
The	 mechanisms	 causing	 the	 split	 are	 admittedly	 speculative,	 pending	
further	 research	 into	 the	 relationship	 between	 intrinsic	 f0,	 Intrinsic	 Pitch,	 and	
developments	 in	phonological	 tone.	However,	 the	more	concrete	 finding	that	H	
tone	developed	on	non-high	vowels	 in	Metnyo	Ambel	 is	highly	significant	 from	
both	a	historical	and	a	theoretical	perspective.	First,	this	split	contributes	to	the	
growing	 body	 of	 evidence	 demonstrating	 that,	 contrary	 to	 what	 some	 have	
claimed,	 vowel	 height	 can	 and	 does	 condition	 diachronic	 tonal	 developments.	
Even	more	 significant,	 however,	 is	 the	 demonstration	 that	 High	 tone	 does	 not	
always	develop	on	higher	vowels,	as	has	been	the	case	in	the	other	attestations	
discussed	 so	 far	 in	 the	 literature;	 but	 that	 High	 tone	 can,	 in	 the	 right	
circumstances,	develop	on	lower	vowels.	
Finally,	the	frequency	with	which	tonal	developments	conditioned	by	vowel	
height	 occur	 in	 the	 Eastern	 Malayo-Polynesian	 branch	 of	 Austronesian	 was	
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